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Ql (a) DBp d lcrive rUGs inputR-s latch losrcdhstu mdbuild nstrulh lable

{3ma4s)

(t) Mo<ti& rhe lo8ic daalM rhar you hac dBM in prd Ql(a) rf a s'sal ENAALE rs

(2 narks )

G) Sratc rh. imc ol tis ne* losic ciftuit $d 
'ou 

h&e drlM iD pa,t Ql (b)?
(l ndl6 )

(d) skerch dE Q ouqut wlvefom 6r $c loeic diaslu aDm pln Ql(b), sd6 inpul
wavefoms EN, S edR6 sllom in fislE QI(d)ee appl,ed

(2dr*s)

Q2 (a) DE* a losc duam for foutin cs]nohnmN bin3ry @unter usrns nesdrve edse-
lriggeEd .,-K oe-nop dd srebh d. ofrtlele limtng diagro uing CLx mpur
F,sue Q2(a)

(Imets)

(b) D€r.m& rhc neindd@l fteqm.r d *ttcn lhe @ute. ce be opeBred for a 4-
bit synchrsos binsy couG. 'f e&h .eat.ive edgernggered nip flop hB a

Popag.lo delay for I tE
(2nlns)

(c) D6w ! losic d'aed 6r fourbn sy.clbnoE bin&t oa€t amg posn,ve edg€_

hrisered nit-ilop ed stelch ihe omplctc tn'ns diasM usi.A CLK inpul in Fiaurc

a2(c) (rmdr)

Qr i6) DEw the losic $mbol ror a pos'l'w .d8E-disseftd 9R md ,-K llip-frop
(2 mans )

(t) Whal is $c ditlede betwa a latcl dd r llip-llop? Give one reen od one sdple
6inglogEsynbol

(2 n.*s )

(c) Shov how r ncgdive E4€ Tngge.ed D rl'p-Flop cm be ,hplenented dng m S-R
nip-lop ed InEne.

(lha*s)

(d) The inpul walelom 
'n 

Fisne Q3(d) m @plied 6 CLK, D, PRE md CLR 6
nd'crcd Dcrcmine ed dnv th' Q o"Our woverom

(:r m!d(s )



Qa (a) sh€THREE (r)Dosibl€ mde oaEssl€r6t dion
(rndrc)

(b) The cirun shoh in FisuE Q4(bXi ) is ! 5 bils uile6d rdgisrcr sketh all lhe petl lel
ou@ur Qh,Q,.QrQ, Md Qr Mvefoms in Fisu'e QaOXr), d'e sr.res 6rlne t-bn @8sE
(sRG 5). ilfie dda nprt ss is 0rr0l od cloct uvefoms s shom it fis!rc
Q4OXii) The r.ssler inrt'dly stlns atl G

(5nors)

Q5 (a) Showhow a NOR sde cd be inplenenled by usi.s oly four NAND sal6
(rma s)

O) Shov how ! AND gale ca b€ ,npl.ft.led by ding only !hE. NOR ga16
( r narrs )

(c) Skerch lhe ou9ui Mwfom, x 6r de .iEuii sno* i. Fi8lrc Q5(.). by rcferi.s b lne

svd inpor wrv.foms A B sd C ed ouQlt Pwefom Y
( 2 ndks )



PART B (Sho* .ll your sreps)

Q6 (a) D.t miie d'. Bolm €pB$ ot X ro.lhe c'&ur shos in Fi3uE Qqa)
(4ndrs)

(!) Conlen lhe Bsl@ elqBion fiom psr Q6(!) inro a sl&d..d SOP exprcs'ot
(6ns*s)

(c) ue Kmuen nap io det€mine $e Din'nun SOP expeso. for x
( l0nsrs)

Q7 (a) Wid' ,'e 555 TiG' IC od RC @mpondl. dB* rhe @dplet $h.mao. di4@ lor
mmsbbl. ron*$oq op€tud ed 6hbl. oFdion

(6nnlsI

O) Dercrminc rfic tim. *idih (., 6. nonosrable (OnFShor) ifs'ven E = 90V, R = 9tO fld

(3na*s)

G) D€tem'ne $e exten.l ce{itlr (Cd) for miosl$h (OrFShot) if e'ven E = l2v,
r,= 0 5sdd R=4010

(rnsnc)

(d) For lnc &ttlble nultitbtur. if R,=lMO, R- 47010 ed c'={ ooruF, deieminc ihe
fiEqucncr outpur, la n- dd dury cycle, als dsw th€ ou9ut wavefom dt pin l

(3mr s)

Q3 (a) D.|em'oe n'€ ouQul Q6Q'.Q, ed Qr of7aHcl94IC a 4-6it bidtelionrl di@ al
sh in rcsisl.r ifs've. lhe dd! mpul uvdfo@ s g,va 6 show r Frsue Qek)

I l4muts)

(b) If a | o-bn nns odrdi. Fisuc Q3(b) h6 lhe initiar shre 0t0tmr I I I, detemn. dp
Mv.fom fo. *h o{lhe Q ou$uts

( 6marr. )

Q9 (!) Conven e&h of the BINARY @de 0000, 001 0, 0l@, 0l 10. 0l I I rJ cray code
(lmors)

O) D6isn ! ,-( ryncbD@us 3-bn up/do6 @un r wirh ! CBy cod. s.q*n.. ton
Qe(r, Th. @urer slrcltd 6ur up *tro u tjP' oowrr onml 

'npur 
\ | md oor

doF *{'o lhe oEol inlur r 0
( l?ru*sl



Qlo (a) By EGmnB to de losic s.hemalr J-X fip-nop in [i8ua Qlo(axi), dcremin. th.
ouD O if the inpul sven)ms CLK, J. K clee md Pr*t is sivd in Fig!rc
Qlo(axii) Q h iniriarry l

( l0nirts)

(b) Ddemine rhe Mv.rom d Q, Q (Ql. CP md cP (CP) in FisuE Qlo{!) fo. a non

( l0mr*s)
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